Epigenetic regulation of STAT5A and its role as fetal DNA epigenetic marker during placental development and dysfunction.
Development of normal placenta requires regulated apoptosis of trophoblasts. However, uncontrolled apoptosis has been seen in the pregnancy related complications like hydatidiform mole and pre-eclampsia. STAT5A is a transcription factor with well-known anti-apoptotic role. Thus, we sought to study the role of STAT5A and its epigenetic regulation in placental development and pathologies and its use as fetal DNA epigenetic marker. The present study was conducted on pregnant women who were enrolled in five groups, based on the three trimesters in normal pregnancy and two pregnancy related disorder groups: pre-eclampsia and hydatidiform mole. Placental villi samples and maternal blood were obtained from each pregnant woman and were analyzed for promoter region methylation (via methylation sensitive high resolution melting) and histone trimethylations (via chromatin immunoprecipitation) of STAT5A. Our data revealed higher expression of STAT5A in first trimester villi, which decreased with advancing gestation with corresponding increased DNA methylation and H3 trimethylations. Development of choriocarcinoma was associated with DNA methylation associated lower expression of STAT5A. The pattern of promoter methylation of STAT5A in cell free DNA within maternal plasma was observed to be similar to its promoter methylation in placental villi during normal pregnancy, pre-eclampsia and molar complications, which suggested its use as a novel fetal DNA epigenetic marker. Our results suggest the regulation of STAT5A via epigenetic mechanisms during normal pregnancy and the association of STAT5A epigenetic dysregulation in pregnancy related complications. Further, hypermethylated STAT5A can be utilized as novel fetal DNA epigenetic marker.